Introduction
============

It is well known that the life expectancy of adults with severe psychiatric disorders admitted to mental health institutions is reduced by up to 25 years compared to the general population,[@b1-copd-13-2797],[@b2-copd-13-2797] despite the causes of death being the same: cardiovascular and respiratory diseases and cancer. Among others, the factors influencing early mortality include: deficient alimentation, sedentarism, and smoking. Indeed, a reduction of 12--13 years in the life expectancy of these patients has been attributed to smoking.[@b3-copd-13-2797] Up to 70% of patients with schizophrenia and other severe mental disorders smoke, with this frequency being double or triple that of the general population.[@b4-copd-13-2797],[@b5-copd-13-2797] In addition, patients with mental illness smoke more frequently, with patients with schizophrenia generally smoke more than 20--30 cigarettes/day.[@b6-copd-13-2797] Therefore, the impact of smoking on the high mortality rate of the population with schizophrenia is not surprising.[@b7-copd-13-2797]

COPD has been described to have an important effect on the quality of life and the physical activity of patients even in early stages of the disease.[@b8-copd-13-2797] However, there are very few studies on the relationship of smoking and health-related quality of life and physical activity in psychiatric patients. Therefore, the aim of the present study was to determine the prevalence of smoking in patients with long-term admission to a mental health institution for a psychiatric disorder and its relationship with respiratory disease, quality of life, and physical activity.

Patients and methods
====================

Study design
------------

A cross-sectional, observational study was conducted with the aim of analyzing the smoking habit, respiratory symptoms, and alterations in spirometric results of patients admitted for a long term with psychiatric disorders and to determine the relationship of smoking with the quality of life and physical activity of these patients.

This study was approved by the Research and Ethics Committee of the Fundació Sant Joan de Déu (Barcelona, Spain). The confidentiality of the data of the patients and the legal guardians was maintained, and informed consent was obtained from all the patients included in the study.

Setting
-------

The study was conducted at the Mental Health Centre of the Parc Sanitari Sant Joan de Déu de Sant Boi de Llobregat (Barcelona, Spain).

Participants
------------

All adult patients with psychiatric disorders admitted to the study center for more than 6 months were included in the study. Patients or those with legal guardians who did not provide written informed consent or who did not cooperate during the tests were excluded from the study.

Variables
---------

The clinical history of the patients was first collected to determine the possible presence of known respiratory disease, previous hospitalizations, and length of admission for respiratory problems. Moreover, detailed information related to smoking was obtained, including the Fagerström dependence test.[@b9-copd-13-2797] A smoker was defined as a patient who smoked at least one cigarette per day and an ex-smoker was defined as a person who had not smoked for at least 6 months. The patients were classified by their psychiatric diagnosis (according to the International Classification of Diseases, ninth revision \[ICD-9\]).[@b10-copd-13-2797]

The usual physical activity was evaluated using the London Chest Activity of Daily Living (LCADL) questionnaire, which has been translated and validated in Spanish.[@b11-copd-13-2797],[@b12-copd-13-2797] The LCADL is a specific questionnaire made up of 15 items and four domains of activity: self-care, household activities, physical activity, and leisure activities. An overall score is obtained as well as a score for each group of activity.

Respiratory symptoms were evaluated using the Spanish version of the European Commission for Steel and Coal (ECSC) respiratory symptom questionnaire.[@b13-copd-13-2797] As in previous epidemiological studies,[@b8-copd-13-2797],[@b14-copd-13-2797] an individual was considered to have a usual cough with an affirmative response to at least one of the following questions: "Do you usually cough when you get up in the morning?" and "Do you cough every day during 3 months of the year?" An individual was considered to usually expectorate, if they had an affirmative answer to any of the following questions: "Do you usually expectorate when you get up in the morning?", "Do you expectorate during the day or the night?", or "Do you expectorate almost every day or night during 3 months of the year?" A patient was considered to have dyspnea if they had an affirmative answer to the question, "Do you become breathless when you climb the stairs at a normal pace?" Wheezing was evaluated with the following question: "Have you noticed wheezing in your chest?" Chronic bronchitis was considered if the patient presented with cough and expectoration during more than 3 months a year for over more than 2 consecutive years. Asthma was diagnosed with an affirmative answer to the question, "Has a doctor told you that you have asthma?" Similar to previous epidemiological studies, a diagnosis prior to COPD was considered when a patient disclosed having been diagnosed with chronic bronchitis, emphysema, or COPD.[@b8-copd-13-2797],[@b14-copd-13-2797]

The Medical Research Council (MRC) scale was used to evaluate the intensity of dyspnea that classifies dyspnea into five grades of intensity (0, absence of dyspnea up to 5, dyspnea while resting).[@b15-copd-13-2797] The presence of significant comorbidity was quantified with the Charlson Index,[@b16-copd-13-2797] which takes into account the number and severity of the most frequent chronic diseases. Health-related quality of life was measured using the 5-dimension EuroQoL (EQ-5D) questionnaire translated and validated into Spanish.[@b17-copd-13-2797] This is a generic questionnaire, which includes a descriptive system that enables the respondent to classify his/her health according to three levels in five dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. The data may be used to represent a profile of health status or may be converted into a single summary index (EQ-5D index) by applying scores from a valuation set. Higher EQ-5D scores represent a more favorable health status. The minimally important clinical difference for the EQ-5D index has been estimated to be 0.051.[@b17-copd-13-2797]

Spirometry and bronchodilator tests (Datospir 200 Sibel Med, Barcelona, Spain) were carried out by specialized personnel according to the guidelines of the Spanish Society of Pneumology and Thoracic Surgery (SEPAR).[@b18-copd-13-2797] A post-bronchodilator FEV~1~/FVC \<0.7 was considered diagnostic of COPD. Exercise capacity was measured with the 6-minute walk test (6MWT) according to international guidelines.[@b19-copd-13-2797],[@b20-copd-13-2797]

Data sources
------------

Data were obtained from revision of the clinical records and direct interview with the participating patients. Questionnaires were either self-administered or administered by the investigators according to their instructions of use. Spirometry with bronchodilator test and the 6MWT were conducted during the clinical visit.

Statistical analysis
--------------------

Descriptive analysis of the different variables of interest collected was made using the mean and SD or medians with the interquartile range (IQR) for continuous variables and absolute frequencies and percentages for categorical variables. The Student's *t*-test was used to compare continuous variables with a normal distribution between smokers and non-smokers, whereas variables with a non-normal distribution were compared with the Mann--Whitney *U* test. Categorical variables were compared with the chi-square or Fisher's exact test, when appropriate. A *p*-value \<0.05 was considered statistically significant. The SPSS (SPSS for Windows, IBM Static version 22, Chicago, IL, USA) statistical package was used for the statistical analyses.

Results
=======

Participants
------------

Of the 350 adult patients admitted to the center, 74 did not provide consent or were unable to complete the tests or fill out the questionnaires of the study; therefore, 276 patients (78.8%) were included and constituted the study population. Of these, 204 were men (72.6%; mean age 56.8 \[SD=16.1\] years; mean body mass index \[BMI\] 25.4 \[SD=4.1\]). The characteristics of the patients are shown in [Table 1](#t1-copd-13-2797){ref-type="table"}.

The psychiatric diagnoses of the patients included were: 156 (56.5%) cases of chronic schizophrenia, 46 (16.4%) cases with affective or personality disorders, 49 (17.4%) with intellectual disability, and 25 (8.9%) with dementia ([Figure 1](#f1-copd-13-2797){ref-type="fig"}).

Of the patients studied, 181 (65.6%) were active smokers, and 15 (5.4%) were ex-smokers. Among smokers, 96.9% (189/196) smoked cigarettes, five smoked cigars, and only one smoked a pipe. Of the smokers, 87.7% (172/196) had schizophrenia with a mean tobacco consumption of 24.5 pack-years (SD=10.5), 54.3% (106/196) had a depressive or anxiety disorder with a consumption of 21.6 pack-years (SD=9.7), and 43.2% (85/196) had dementia or intellectual disability with a consumption of 18.3 pack-years (SD=9.1), and an overall mean tobacco consumption of 23.8 pack-years (SD=11.9). The mean score in the Fagerström test was 5.75 (SD=2.86) points, and only four active smokers had a history of attempting to cease smoking.

Analysis of patient history and respiratory symptoms
----------------------------------------------------

[Table 2](#t2-copd-13-2797){ref-type="table"} shows the previous respiratory diagnoses, previous admissions, the MRC dyspnea scale score obtained, and the main respiratory symptoms presented by the patients as well as a comparison of the differences between smokers and non-smokers. The main symptoms presented by smokers and non-smokers were: cough (47.6% \[93/196\] vs 2.4% \[2/79\], respectively; *p*=0.03) and expectoration (41.4% \[81/196\] vs 2.4% \[2/79\], respectively; *p*=0.01). Among the smokers, 36.6% (72/196) fulfilled criteria of chronic bronchitis vs only 2.4% (2/79) of the non-smokers (*p*=0.001). The prevalence of a previous diagnosis of COPD and asthma was significantly greater in smokers compared to non-smokers. No significant differences were observed between the two groups of patients only in relation to the presence of dyspnea ([Table 2](#t2-copd-13-2797){ref-type="table"}).

Prevalence of COPD
------------------

It was impossible to conduct spirometry in 18 patients. In 83 patients, the spirometries were not evaluable because of incorrect maneuvers (many patients were not able to perform maximal inspiration or complete expiration), and finally, 175 spirometries with a bronchodilator test were considered acceptable (63.4%). Among the smokers, spirometry was possible in 71% (139/196) compared to only 43% (34/79) among non-smokers. The diagnosis of COPD was determined in 50 cases (28.7%), 37 of whom had been diagnosed previously. The results are shown in [Table 3](#t3-copd-13-2797){ref-type="table"}.

Analysis of health-related quality of life and physical activity
----------------------------------------------------------------

A mean score of 0.74 (SD=0.21) was obtained by smokers in the EQ-5D questionnaire compared to 0.57 (SD=0.16) in non-smokers (*p*=0.001). In regards to physical activity, the total scores and those of the different dimensions of the LCADL questionnaire were significantly better in the smokers. The 6MWT was successfully completed by 236 patients (85.5%). The mean distance walked was 289 (SD=56) m, being greater, albeit not significantly, for smokers. [Table 4](#t4-copd-13-2797){ref-type="table"} shows the main results of the EQ-5D and LCADL questionnaires.

Discussion
==========

This study found that the prevalence of smoking in a long-stay psychiatric hospital was 62.5%. Indeed, among the patients with schizophrenia, this percentage rose to up to 87.7%. Of note were the strong dependence on tobacco, the scarce frequency of attempts to cease smoking, and the elevated prevalence of respiratory symptoms in the smoker psychiatric population, with more than one fourth of the patients developing COPD. These results are in contrast with the better scores obtained in the questionnaires on quality of life and physical activity in smoker patients. One explanation for these better results may be that the smoker population was significantly younger and patients with schizophrenia predominated, whereas the non-smoker population included a higher percentage of patients with intellectual disability or dementia, which may have an important impact on different aspects of health, activity, and autonomy.

The first aspect of note in the results of this study was that the prevalence of smoking in the psychiatric population studied was more than double that observed in the general Spanish adult population,[@b14-copd-13-2797],[@b21-copd-13-2797] and was even slightly higher than the percentage reported in studies including similar populations.[@b6-copd-13-2797] Although a higher prevalence of smoking was observed among patients with schizophrenia, 54.3% of patients admitted for depressive and anxiety disorders smoked, which was a similar frequency to that described in other studies.[@b22-copd-13-2797] The percentage of patients with dementia and/or intellectual disability who smoked (43.2%) can also be considered as being very high, although there are no previous studies with which these results can be compared. However, the mean tobacco consumption (23.8 pack-years), seems low for this special population with a mean age of 56 years and a high prevalence of COPD. It is likely that this consumption may be underestimated due to self-reporting.

Beyond the elevated prevalence of smoking, the high grade of nicotine dependence and the low number of attempts to cease smoking were of note among the patients included in the present study. The mean score in the Fagerström test was 5.75, which is higher than the score of 4.77 obtained in the group of smokers with COPD in the IBERPOC epidemiological study conducted in Spain.[@b23-copd-13-2797] In fact, only four admitted patients had attempted to give up smoking at some time. Our results concur with the 5.6 score observed in a recent study among inpatients with schizophrenia in Croatia.[@b24-copd-13-2797] The grade of nicotine dependence together with the intensity of the smoking habit and the measurement of CO in exhaled air is a prognostic marker of the development of COPD in smokers.[@b25-copd-13-2797] Therefore, the incidence of cases of COPD in this population can be expected to be especially elevated, as shown in the present study.

One possible explanation for this high dependence is that nicotine modulates numerous neurotransmitter systems including dopamine, acetylcholine, endogenous opioid peptides, gamma-aminobutyric acid (GABA), norepinephrine, and serotonin that are related to the pathogenesis of mental disorders.[@b26-copd-13-2797],[@b27-copd-13-2797] In addition, this high dependence is increased by genetic and environmental factors,[@b28-copd-13-2797] and by a reduction of the symptoms and secondary effects of psychiatric treatment, which seems to occur with smoking.[@b29-copd-13-2797],[@b30-copd-13-2797]

Smoker patients were found to present significantly more respiratory symptoms, especially cough and expectoration, compared to non-smokers. Thus, 36.6% of the smokers fulfilled clinical criteria of chronic bronchitis, which is more than double the prevalence observed among smokers in the general adult population in Spain.[@b8-copd-13-2797],[@b31-copd-13-2797] However, the sensation of dyspnea reported by the smokers was similar to that of non-smokers, and this may be due to a possible reduction in their perception.[@b32-copd-13-2797] Furthermore, smokers presented a greater number of admissions for respiratory problems despite being younger.

The prevalence of COPD observed in the present study was 28.9%, being higher than the 10.2% observed in the population over 40 years of age in Spain,[@b8-copd-13-2797] and similar to the 26.3% reported in adult smokers.[@b33-copd-13-2797] Moreover, previous studies have shown an increase in the risk of developing COPD and chronic bronchitis in patients with schizophrenia, with ORs of 4.2 and 2.8, respectively.[@b34-copd-13-2797]--[@b36-copd-13-2797]

Surprisingly, smoker patients showed significantly and clinically better scores in the quality of life and physical activity questionnaires and they also reported fewer problems with mobility, self-care, and usual activities and had better pain/discomfort scores compared with non-smokers. A possible explanation for these paradoxical results is that the study included two groups of patients who were heterogeneous with respect to age and psychiatric diagnosis. The group of smokers was younger and included a higher percentage of schizophrenic patients and a lower number of patients with intellectual disability or dementia. The latter present a high dependence for basic daily life activities (even the impossibility of smoking), which worsens the parameters of quality of life and mobility. Interestingly, the 0.74 utility value obtained in smokers and ex-smokers is almost identical to the 0.73 found in a group of patients with COPD in a previous study in Spain.[@b37-copd-13-2797] The low number of patients with schizophrenia among the non-smokers did not allow comparison of the differences in quality of life and physical activity with smoker patients with schizophrenia, although other studies have described a clear relationship between low levels of physical activity and a worse quality of life in these patients,[@b6-copd-13-2797] similar to what occurs in the non-psychiatric population.[@b38-copd-13-2797] The low mean walking distance in the 6MWT was of note, suggesting that this test may not be valid in this type of patients because it cannot be ensured that they have made maximum effort in performing the test.[@b20-copd-13-2797]

It has been reported that tobacco is the main cause of death in people with psychiatric disorders.[@b39-copd-13-2797] Smoking is also related to increased suicide risk, and a recent study indicated that suicide may be almost as important as a cause of death as cancer,[@b40-copd-13-2797] leading to increasingly more suggestions that psychiatric centers should be tobacco free.[@b41-copd-13-2797] Some of the reasons why smoking continues in psychiatric centers are cultural habits (tobacco makes up part of the idiosyncrasy of these institutions) and the idea that change results in resistance. This latter idea is held not only by the patients but also by the relatives as well as the personnel in the center, including physicians and caregivers, who defend the right of patient choice and suggest possible social and psychiatric benefits, although not demonstrated, derived from continuing to smoke. These possible benefits include facilitation of socialization or a reduction in the secondary effects of the treatment, among others.[@b42-copd-13-2797] However, in a study carried out in a psychiatric center in Melbourne (Australia), when the patients were asked if they would like to stop smoking or reduce their consumption, only 22.5% answered no.[@b43-copd-13-2797]

Although it is complex and difficult, smoking cessation by psychiatric patients is possible. In a review by Moss et al, it was concluded that with the application of consensus measures among the caregivers,[@b41-copd-13-2797] the family, and the patients themselves, acceptable rates of smoking cessation could be achieved with the available therapeutic measures, and this would lead to tobacco-free psychiatric centers.

Strengths and limitations
=========================

Our study has the strength of a comprehensive evaluation of the whole population of patients admitted to a long-term psychiatric hospital; however, it has a series of limitations. First, it is a unicenter study, which means that the results may not be fully representative of patients in other centers or countries. Second, this was a cross-sectional descriptive study and, therefore, we did not perform any adjusted models to evaluate associations. Moreover, this design makes it impossible to establish any cause--effect relationship. Third, we did not have any objective measure of tobacco consumption available and, therefore, despite the high prevalence of smoking the recorded consumption may have been underestimated. In addition, the number of spirometer tests performed in the non-smoking population was low due to the more severe cognitive impairment in this population.

Conclusion
==========

The prevalence of smoking in the psychiatric population studied was more than double that described in the general population. On comparing smoker and non-smoker patients, it was found that the smokers presented significantly more respiratory symptoms and chronic bronchitis. Surprisingly, compared with non-smokers, the smoker patients presented better scores in the questionnaires on quality of life and physical activity, which may be explained by their different characteristics and baseline disease.
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###### 

Characteristics of psychiatric patients studied overall, and according to smoking status

                                                           Total (n=276)   Smokers and ex-smokers (n=197)   Non-smokers (n=79)   *P*-value
  -------------------------------------------------------- --------------- -------------------------------- -------------------- -----------
  Age (years)                                              56.9 (16.2)     55.1 (14.4)                      60.9 (19.4)          0.009
  Men, %                                                   73.5            79.2                             59.4                 0.01
  Body mass index (kg/m^2^)                                25.5 (4.4)      25.2 (4.2)                       26.2 (4.7)           0.08
  Charlson Index                                           1.37 (1.6)      1.44 (1.7)                       1.19 (1.2)           0.23
  Consumption of toxic substances (alcohol and drugs), %   9               15                               1.5                  0.21
  Schizophrenia, n (%)                                     156 (56.5)      140 (71)                         16 (20.2)            \<0.001
  Depressive or anxiety disorders, n (%)                   46 (16.7)       25 (12.7)                        21 (26.6)            0.005
  ID-dementia, n (%)                                       74 (26.8)       32 (16.2)                        42 (53.2)            \<0.001

**Note:** Data are expressed as mean (SD) except when indicated otherwise.

**Abbreviation:** ID, intellectual disability.

###### 

Respiratory symptoms, previous respiratory diagnoses, hospital admission, and previous medical visits for respiratory disease

                                                        Total (n=276)   Smokers and ex-smokers (n=196)   Non-smokers (n=79)   *P*-value
  ----------------------------------------------------- --------------- -------------------------------- -------------------- -----------
  Previous diagnosis of COPD, %                         19.5            23.3                             10.1                 0.012
  Previous diagnosis of asthma, %                       3.9             5                                1.3                  0.33
  Previous hospitalization for respiratory disease, %   5.6             7                                3                    0.31
  Dyspnea (MRC score ≥2), %                             8.4             9.1                              7.1                  0.54
  Dyspnea on climbing one flight of stairs, %           13.8            15.2                             10.6                 0.56
  Cough, %                                              33.7            47.6                             2.4                  0.03
  Expectoration, %                                      29.3            41.4                             2.4                  0.01
  Wheezing, %                                           17.4            23                               4.7                  0.04
  Chronic bronchitis, %                                 26.1            36.6                             2.4                  0.001

**Abbreviation:** MRC, Medical Research Council.

###### 

Comparison of the results of the spirometry, prevalence of COPD, and distance walked by smokers and non-smokers

                                     Total (n=173)   Smokers and ex-smokers (n=139)   Non-smokers (n=34)   *P*-value
  ---------------------------------- --------------- -------------------------------- -------------------- -----------
  Respiratory medication, %          11.2            14.7                             3.5                  0.03
  Pre-bronchodilator spirometry                                                                            
   FVC, mL                           2,800 (1,100)   2,910 (1,160)                    2,390 (930)          0.32
   FVC, %                            63 (19.1)       64.8 (20.2)                      58.7 (16.7)          0.41
   FEV~1~, mL                        2,270 (894)     2,343 (901)                      1,990 (751)          0.07
   FEV~1~, %                         67.6 (22.2)     68.5 (23.1)                      63.9 (20.3)          0.42
   FEV~1~/FVC                        81.8 (14.9)     81.6 (14.5)                      82.8 (15.1)          0.78
  Post-bronchodilator spirometry                                                                           
   FVC, mL                           2,930 (1,174)   3,010 (1,110)                    2,620 (1,020)        0.27
   FVC, %                            66.7 (21.2)     66.7 (22)                        66.4 (21.1)          0.81
   FEV~1~, mL                        2,270 (890)     2,367 (906)                      2,020 (743)          0.45
   FEV~1~, %                         67.7 (21.9)     68.9 (22.1)                      64.0 (21)            0.76
   FEV~1~/FVC                        78.9 (13.9)     79.7 (13.8)                      76.1 (12.6)          0.71
  Prevalence of COPD (%)             50/173 (28.9)   46/139 (26.3)                    4/34 (11.7)          0.021
  Distance walked in 6MWT (meters)   289 (56)        301 (60)                         252 (29)             0.07

**Note:** All the values are expressed as mean (SD), except when indicated otherwise.

**Abbreviations:** FEV~1~, forced expiratory volume in 1 second; FVC, forced vital capacity; 6MWT, 6-minute walk test.

###### 

Results of the quality of life EuroQoL-5 dimensions (EQ-5D) and physical activity (London Chest Activity on Daily Living scale \[LCADL\]) questionnaires in the study groups

                                                                       Total (n=276)   Smokers and ex-smokers (n=197)   Non-smokers (n=79)   *P*-value
  -------------------------------------------------------------------- --------------- -------------------------------- -------------------- -----------
  EQ-5D                                                                0.69 (0.16)     0.74 (0.21)                      0.57 (0.16)          0.001
  Impact on respiration[\*](#tfn7-copd-13-2797){ref-type="table-fn"}                                                                         
   Great (%)                                                           3               3                                0                    
   A little (%)                                                        9.9             6.9                              3                    0.217
   None (%)                                                            87.1            60.3                             29.7                 
  Total LCADL score                                                    10.6 (1.81)     11.7 (2.23)                      8.79 (1.66)          0.001
  LCADL self-care                                                      3.69 (0.89)     3.92 (1.01)                      3.17 (0.98)          0.002
  LCADL household activity                                             1.93 (0.33)     2.31 (0.98)                      1.01 (0.22)          0.001
  LCADL physical activity                                              2.11 (0.15)     2.21 (0.16)                      1.87 (0.11)          0.001
  LCADL leisure activity                                               2.87 (0.77)     3.16 (0.89)                      2.74 (0.74)          0.007

**Notes:** All the values are expressed as mean (SD), except when indicated otherwise.

Corresponds to the question in the LCADL scale, "How do your usual activities affect your breathing?".
